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Memorandum of Invention 
Mlcro-Porous Media Degasser 
Leonard S. Aubrey 
June 3, 2003 

Memorandum of Invention Covering Micro-Porous Media Degasser 

Bacl<ground 

2.^nhTof h*5^ "^'^^ Significant solubility In molten aluminum Figure 1 shows the 

^^^^ 



-Co«t@ct of molt 
nearly^ 



— ^ — .viwiic?ii oiuiMiiium [s nigniy ree 
water moisture present by the following reaction: 



H2O (g) + 2/3AI (I) =^ 1/3AI203 (s) + 2H (in Al) 
i£==1/2Ha(gas) 

The chemical equilibrium (Khs) of the above reaction is given by: 

For pure molten aluminum is given by: 

Ln(KH) = 5869/1+3.282 

reducers Sen c^ni'^^ introducing purging gas into molten aluminum In order to 
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contact surface Irea ^hrsmaS aas^b^bb^. SJ^J relatively small in order to maximize 
degasser (Figures 4 knd si Ho« ® typically obtained with a rotary impeller 

ca? remain susSnded for a tonTnS^^ ''^P^^'^ °^ producing very fine bubbles tha 

normally Insfalfed rtSlJely fi^^^^^^^^ iTirar^Z '^".'^ 1"^^"""^ ''^^^^^^^ ^ 

sufficient time for gas bubWe sepal^SS^^^^^ rt h-"."^ «° ^''^w 

provides ample opportunitv TtimeUor ?rihJ kL^'^ '^'^^^"''f <=^««"9 '"^chine 

from atmospheric mofeture aL wl i L ^^^^^ " °! ^y^™9®" ^^""^ the molten aluminum 
lowest achiSe hySrogen conS Ts teZe^!r???n"")? ^he 
temperature equilibrium VhrS thl tpmn?^ dependent based on the hydrogen solubility- 
conducted, the W the flSh^grnc^^^^^^^ « 
be madeiustpriortothe onset o',solSClt^°'i?^^^^^^^^ 

Porous Media Degasser Concept 

the diffusion of hydroaen cations /H* int);fh2„!^^ ^. f ® ^'^'^ •*"^'"9 ^o^ce is maintained for 
An alternative to usiSg a pSrSna aai is ?o SnniuTf "'^'^ "^^T ^^^^S^" 
more the tubes. Sr of th? e?hnfauL ?nSi^«o ^''""^ ^° P^"^' ♦»''«"gh one or 

should be effective techniques (purge gas or vacuum) for removing the hydrogen gas 

^^a^^i^tLlrrdu;^^^^^^ mSs?^s: ™^ 

conductivity analyzer. Bv mSuri^ thP n,?)^ ^« ® ^'''^^ "^'"9 ^ commercial themial 
amon using a the'^Sl coXISty an ^£^6^1^^^^^^^ ,h"^;^' °' 'y*'^"^^" 9as in 

in real-time and performance optlmiSd. Performance of the degasser can be measured 

. The porous material must be pem,eable to both hydrogen gas and the purging gas. 
the'SriTru'^^rS^^^^^^ 



•^p = 47isCOse/gp(t) 



Memorandum of Invention 
Micro-Porous Media Degasser 
Leonard S. Aubrey 
June 3, 2003 

Where 

Hp = Critical pressure for capillary penetration 

Tfe ^ Interfacial surface energy between the porous 

^ media and the molten aluminum 

e « Contact wetting angle of molten aluminum on the 

porous media, 

g = Newton's constant 

. p = Liquid metal density 

♦ = Pore opening size of the porous media. 



aluminum, yet will remain DermeahiA tn h«fh J capillary penetration of the molten 

removal 

Porous Plate Materials : A mde range of porous materials would work. These Included: 

' 2E^„P°" """l^^ C^-""" I""" - These meterlals are completely open cell viiilh a 

• Ceramic foam with a micro-porous coating. 

• Bonded particle materials. 

7SfSiS?wrsfflT^ed°"''T?r„*'° ""'T r*' 
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Application of Porous Plate: The proposed invention calls for the micro-porous plate to be 
submerged entirely below the surface of the molten metal. FiguresTa^d 10 are schematic 
Hkistrations showing a porous plate submerged in a cmcible or ladJ of molten Jlum^num S 
Snin!5?"^ ""^T^ micro-porous plates could be installed In a wiJe rl^ge o7 loSonS 

depending on the specifics of the casting technology. In the case of billet or Saot castino the 
rF£^Ss°Tr^^^^^^^^ '"/^-«f)i.?a"nder eitheTbSo^'trX'l'lEVwl 

S!Z^ lnintin.foM<.Vn^f ^ ^^^""'^ °'" a^^ual ingot head (ingot 

fS^wi h^H Kov « '^K^^S" the porous plates could be installed in the casting launders, 
filter bow , head box or embedded within the casting tip. The micro-porous material could 
incorporated as part of the actual launder material (Rgure 14) 
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Temparature. K 
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Figure 2: Calculated vapor pressure of selected elements dissolved In molten aluminum at the 
hypothetical 1 wt. % standard state. 
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(b) 
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Ftuxins gas 
mixturo 



Metal 




Rotating vaned- 
tfisperBer 



Figure 4: Schematic illustration of an in-line rotary impeller degasser where an Inert ouralna aas 
IS used to remove soluble hydrogen from molten aluminum The functtoror?he Selfer or 
rotating vane disperser is to chop the gas stream Into smaller bubbles In order oIncTeSe the 
contact bubble contact area available for hydrogen transfer increase the 




Figure 5: Schematic illustration of an in-line SNIP unit utilizing rotating vane disoersers For 
increase hydrogen removal two sequential refining chambers are utilizei ^'^Pe'sers. For 
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opt«n rs ,0 «move Ihe hydrogen gas usiag t^^SJU^'S^ °^ 
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vaotxim instead of purge gas "I*"" « to remove the hydrogen gas us»,g a 
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Direction of Metal Flow In Casting Launder 





&er! ' ^"""^^^ "'"strations of a poraus media 



degasser panel located in a casting 
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Figure 12: Schematic Illustration of a stage^^^^^^ of porous media degasser. panels located 

in a casting launder. 
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